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fig. 1 Aging Couple
For men, the length of marriage correlates with hair loss. This does not mean that marriage causes men to go bald. In fact, a third variable, aging, probably explains the correlation.
KEY POINTS
 Although correlations allow us to predict, they do not prove a causal link. Low selfesteem positively correlates with depression; however, there are several possible explanations of this link. Low self-esteem could cause depression, or a traumatic event or genetics could cause both.
 For men, the length of time they are married correlates positively with going bald. Does marriage cause baldness? It is more likely that advancing age is a better explanation for both factors. Just because two events are related does not mean one causes the other.  The correlation-causation fallacy is involved in many errors in human judgement, such as finding relationships when none exist.
TERMS
 extraneous variables
are variables other than the independent variable that may bear any effect on the behavior of the subject being studied. This only affects the people in the experiment, not the place the experiment is taking place in. Some examples are gender, ethnicity, social class, genetics, intelligence, age. A variable is extraneous only when it can be assumed to influence the dependent variable. It introduces noise but doesn't systematically bias the results.  Empirical evidence is a way of gaining knowledge by means of direct and indirect observation or experience. Empirical evidence (the record of one's direct observations or experiences) can be analyzed quantitatively or qualitatively. Through quantifying the evidence or making sense of it in qualitative form, a researcher can answer empirical questions, which should be clearly defined and answerable with the evidence collected (usually called data). Research design varies by field and by the question being investigated. Many researchers combine qualitative and quantitative forms of analysis to better answer questions which cannot be studied in laboratory settings, particularly in the social sciences and in education.
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It is important to note that "correlation does not imply causation." This conventional dictum means that correlation cannot be reliably and validly used to infer causal relationships between variables. Simply put, just because there is a relationship between two variables, does not necessarily mean that one variable causes the other. On the other hand, the saying should not be taken to mean that correlation cannot, in some cases, indicate a causal relationship. The causes underlying the correlation, if any, may be indirect and unknown. Consequently, establishing a correlation between two variables is not a sufficient condition to establish a causal relationship (in either direction). For example, a correlation between age and height in children is fairly causally transparent, but a correlation between mood and health in people is less so. Does improved mood lead to improved health; or does good health lead to good mood; or both? Or does some other factor underlie both? Is it pure coincidence? In other words, a correlation can be taken as evidence for a possible causal relationship but cannot indicate what the causal relationship, if any, might be.
For example, numerous epidemiological studies showed that women who were taking combined hormone replacement therapy (HRT) also had a lower-than-average incidence of coronary heart disease (CHD), leading doctors to propose that HRT was protective against CHD. But randomized controlled trials showed that HRT caused a small but statistically significant increase in risk of CHD. Re-analysis of the data from the epidemiological studies showed that women undertaking HRT were more likely to be from higher socio-economic groups (ABC1), with better than average diet and exercise regimes. The use of HRT and decreased incidence of coronary heart disease were coincident effects of a common cause (i.e., the benefits associated with a higher socioeconomic status), rather than cause and effect as had been supposed. Scientific research finds that people who use cannabis (A) have a higher prevalence of psychiatric disorders compared to those who do not (B). This particular correlation is sometimes used to support the theory that the use of cannabis causes a psychiatric disorder (A is the cause of B). Although this may be possible, we cannot automatically discern a cause and effect relationship from research that has only established that people who use cannabis are more likely to develop a psychiatric disorder. From the same research, it can also be the case that (1) having the predisposition for a psychiatric disorder causes these individuals to use cannabis (B causes A), or (2) it may also be the case that some unknown third factor (e.g., poverty) account for the higher number of people (compared to the general public) who both use cannabis and who have been diagnosed as having a psychiatric disorder. Alternatively, it may be that the effects of cannabis are found more pleasurable by persons with certain psychiatric disorders. To assume that A causes B is tempting; further scientific investigation that can isolate extraneous variables is needed when research has only determined a statistical correlation. Depending on the evidence used to support this statement, it can be shown that this is "correlation implies causation" error of either type (1) or (4) described above. Having the disease Anorexia Nervosa may be the cause of not eating. This could, however, also be an example of case (4): It is correct that not eating does cause anorexia nervosa, but it can also be claimed that having developed anorexia nervosa causes one not to eat.Empirical evidence would be necessary to make a causative statement.
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Key Term Glossary anorexia nervosa: An eating disorder characterized by self starvation due to a fear of gaining weight.
APPEARS IN THIS RELATED CONCEPT:
 Genetics cannabis:
A mildly euphoriant, intoxicating hallucinogenic drug prepared from various parts of this plant.
 Marijuana is a mild hallucinogen correlation:
One of the several measures of the linear statistical relationship between two random variables, indicating both the strength and direction of the relationship.
 Correlation diet: a controlled regimen of food and drink, as to gain or lose weight or otherwise influence health.
APPEARS IN THESE RELATED CONCEPTS:
 Weight Management  Weight Loss empirical:
Pertaining to, derived from, or testable by observations or experimentation.
 Why We Need a Scientific Approach to Psychology  Critiquing the Humanistic Perspective Empirical evidence:
is a way of gaining knowledge by means of direct and indirect observation or experience. Empirical evidence (the record of one's direct observations or experiences) can be analyzed quantitatively or qualitatively. Through quantifying the evidence or making sense of it in qualitative form, a researcher can answer empirical questions, which should be clearly defined and answerable with the evidence collected (usually called data). Research design varies by field and by the question being investigated. Many researchers combine qualitative and quantitative forms of analysis to better answer questions which cannot be studied in laboratory settings, particularly in the social sciences and in education.
APPEARS IN THIS RELATED CONCEPT:
 Explanation of Causation extraneous variables:
are variables other than the independent variable that may bear any effect on the behavior of the subject being studied. This only affects the people in the experiment, not the place the experiment is taking place in. Some examples are gender, ethnicity, social class, genetics, intelligence, age. A variable is extraneous only when it can be assumed to influence the dependent variable. It introduces noise but doesn't systematically bias the results. In modern science, the term "theory" refers to scientific theory, a well-confirmed type of explanation of nature, made in a way consistent with scientific method and fulfilling the criteria required by modern science. Theories are described in such a way that any scientist in the field is in a position to understand and either provide empirical support ("verify") or empirically contradict ("falsify") them. Scientific theories are the most reliable, rigorous, and comprehensive form of scientific knowledge, in contrast to more common uses of the word "theory" that imply that something is unproven or speculative. Scientific theories are also distinguished from hypotheses, which are individual empirically testable conjectures, and scientific laws, which are descriptive accounts of how nature will behave under certain conditions.
